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2. RESULTS OF BEYOND STANDARD MODEL SEARCHES AT THE TEVATRON
2.1. Search for Anomalous Production of Â{Ã)ÄHÅYÆ
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2.4. Model-independent Global Search for New Physics
n]oEp{»H¼` z|| t7zwt"sCzuo&tgq6p@wCzw/x{p%vªtdx{zQvQp%|±ﬁuPvQp@p@u&vEp@uNs4g|ﬁzg&t7|iqpt7woŁuS¸E £{Fº¤;zﬀvEt"stoE ozguNs/t7uªz"p%w
z&w+x{ﬁ||ﬁzguoEoQ±,wPÍp%p%ugsqÐﬁ¡¡7Q¡¸Òin]oE qF|zPt7|gqCp%tw/o`o&tgqsCo&wCp%p1t7|zgwCﬁsCo&x{q%ÝBµ9¶%·~¸C¹º»¼½`¾9»¿BÀBÁdÂi"t7u&v9·ÃÄbÅ9¸Y¾
t7uPvŁtﬁxqHs/z$|z)z zgwuEp@òEo)Qq @q]up@gp@w/dPzNqCqCE|ﬁp`Á&uPt7|Fqs/t"s/pes/oEzEs6EtgqHsCz"]t7wvtuNuEp@òEo)Qq @q]x{zQvQp@|n]oEp;Á&wqs
t7|zgwCﬁsCo&xŁdµ`¶%·~¸C¹dEqCp%tw/oEpq1zwmvQ q/w/p@&tu&p%q]uŁsCoEpes/z7st7|Fp%p@uNs6zgEuNs/q6tu&vqoPt7p%q]z7ﬃ )uEp@xt"s/evEqsCw/ﬁ&QsCzu&q%ﬀ¼`t"st
Æ
D+UE	.8		!1
-ﬂ*.	&
9	)
>		-ﬂ*.	EE*.	.!	!H058	E
	ﬂ

9
*.ﬂ].-ﬂﬂ* 
#E!1P
ﬂ#!	 5%*.-i93	&ﬂE#H 
*..
*.	9
*.ﬂCB
ÇÈ
	ﬂ'
.	
ﬂ4ﬁﬂ#ÊÉó*.+#*.
*.!	@
* j"	!42ﬂﬃQ

ﬂB
M(j1,j2,j3,j4) (GeV)
100 200 300 400 500
N
um
be
r 
of
 E
ve
nt
s
0
500
1000
 < 400 GeVTp∑4j 
)-1CDF Run II Preliminary (2.0 fb
CDF Run II Data
Other
 : 0.1%γPythia j
Overlaid events : 0.2%
Pythia bj : 4.7%
Pythia jj : 94.9%
N
um
be
r 
of
 E
ve
nt
s
0 50 100 150 200 250
N
um
be
r 
of
 E
ve
nt
s
0
5
10
15
20
25
30
)-1CDF Run II Preliminary (2.0 fb+l’ +l  = 0.00055P
 (GeV)
T
 p∑68
CDF Run II data
) : 23%ττ→Pythia Z(
) : 22%µµ→Pythia Z(
Pythia jj : 20%
) j : 6.5%µµ→MadEvent Z(
Other
100 150 200 250
0
1
2
3
4
5
6
7
8
SM= 26
 d= 49
	ﬀË/ﬁfﬂ !°0Y+62\ÌP.36/4=8.I6/8.7]	2+RI$2"T$Ł&H'ÍZ['3b2PH)F7
X
	/b"'3+T¯"C7'/b+.32^"	.3
X
&T$.O7!R/30Y4`),+3.36RO^Î]ÏdÐ-ÑtÒÏdÓdÔIÕ/Ö~®
7'3-.S	$ŁN$%.O7 01$%"" +);$%2P2I)F+	Q87"ﬃ.17'/]Ë%\Q87
X
.I$%2I"Q7($%7®$".I6&T$%7T6YRO^7'3-R323]63$%"'3T62.3"Zﬃ['/-	'O7
X
	"'3+T¯" 7'3
X
.3$2
"Q7($%7b¯7'7'3ﬀ0Y+"Q7"	.3
X
&T$.O78×&"".7'/YØ~Ù
ü
6/"Q7R3/7+.),+3.36tRO^LÚIÛVÜÝbÞ]ÒY®Í"$%0Y8\Ì"P.#6P247+	.t¯7'L6/ßd8.O7!àI$ŁS	+"
$.36`Ø~Ù
üLáãâä1å
æ
A%ç
Z
t7w/p&tws/s/ﬁzguEp%vuNsCzŁÑggdpE|&qCﬁgpeÁ&u&t|iqs/t7sCp%q4t%zwvQuE{sCzŁzgxEu&t"s/ﬁzgu&q6zﬀvQps/p%s/t7&|ﬁp,zQä	pﬂs/q%ÝHÉièNéﬃ;ê+Ê/±ä	psä	p@s%
t7uPvÌ6Í
Î
ﬃ©6||zQä	pﬂsq1twCp4wCpg&ﬁw/p%v{s/z,oPtp-wÍ ¡Ocê`p@¢
Î
ã"ﬃn]oEp4Pt )w/zEuPv{EwCpvQ ﬂsCzuqHp%qsCxt"s/p%vdﬁsCoªzgugs/p;»HtwC|z
}8_»]6&qCuEqs/t7uPvEt7wvªmç1ÛÈp@gp@uNsmgp@uEp%w/t7sCzwq6tu&vS»H¼` vEpsCpﬂs/zw;qxE| t"s/ﬁzguF4n]o&p9ëN±8tsCzwq]zgwms/oEp$~Q w/zgq/q	±9qpﬂs/ﬁzgu&q
t7uPvŁsCoEpv&t"s/t$s/zdS»¶qC%t7|p;8tsCzwq]zgwsCoEpzQä	pﬂs6pŁìd@ﬁp%u&p%q4t7u&vŁx{q±vQp%uNsCﬁÁP@t7sCzuªEw/z&tE|ﬁﬁsCp%q6twCpevQp@sCp%wCx{uEp%vŁw/zx
vEt7s/tr)t|z&t|ﬀÁEs$sCz_t7||HÁ&u&t7|qs/t7sCp%q%Y©âsCp%wdt%z&ugs/ﬁu&ªzw,sCoEp®sCw/ t7| q8tgﬂsCzgw$tgqCqCzQ t"s/p%v¾ﬁsCoÀ|ﬁz)z )uESt7s$qCzxt7u)
Á&u&t|ﬀqs/t"s/p%q%+uEzrqCuEﬁÁP@tuNsvQq/w/p@Pt7u&@rqezEu&v_uYsCoEpp%p%ugs@zEuNsq@2EQs$¹g¹¹®zQsz`¡	gE ag¹£ )uEp@xt"s/vEqsCw/ﬁ&QsCzu&q
o&tgpdquEﬁÁP%t7uNsvQNíp%wCp%ugs{qoPt7p%qeps	Hp@p%uvEt"strt7u&vYPt )w/zEuPvEw/p%vEsCzuF»Ht7w/p&|ﬀuNgp%qsCgt7sCzu&qeqCoEz" sCo&t7ssCo&p%qCp
vQ qC@wCp%&t7uPp%qt7w/pt"ss/wCEQs/p%v s/zSs/oEpvQNìdE|ﬁs	yu x{z)vEp@|ﬁuEqCz7âs
´
»H¼ ä	psdwtvQ t"s/ﬁzguÀu sCoEprqCﬁx,E| t"sCzu+Èn]oEprqpzgu&v
t7|zgwCﬁsCo&xŁº»¼½Ê¾*»V¿BÀBÁdÂiiqCp%tw/o&p%q`zweuPt7w/wCz" wCpqzgu&t7u&@p%q`u¾ﬁu)"t7w/tuNs;xtgqCqvEqsCw/ﬁ&QsCzu&q%®n]o&pdqpt7woSu&vQz" q
vQp@Á&uEp%vy&tqCp%vYzgu¾sCo&p®p@)p%sCpvyvQp@sCp%sCzgww/p%qCz|QsCzuF¾ø4Qs{z74¹7£gÑau)twC t7uNsxtgqCq$vQ q	s/wCEQs/ﬁzgu&q@>s/oEpŁzuE|¾quEﬁÁP%t7uNs
EEx{SzEuPvr qms/oEp{ﬁu)"t7w/ t7uNs4xtq/q`z71t|ﬁ|izgEwHä	ps/q`us/oEp$²7±ä	ps`Á&u&t7|ﬃqs/t7sCp}8qCp@p{2&wCp$²N6z"Hp@gp@w&s/oEq`E&x$Yt7w/ qpq
w/zx s/oEpq/t7x{p&ﬁx{p@wCp%ﬂs4x$zQvQp%|ﬁuEzﬃqCz7âs
´
»H¼Èä	psqmqCp@p@uuîµ9¶%·~¸C¹dPn]oEp;sCoEwvªt7|zw/ﬁsCoEx·~Ã-ÄbÅ9¸Y¾dEtgqCqCEx{p%qu&p@
Eo)Qq @q1t7Ep%tw/qﬀtqp@Ep%q/qﬃusCo&ps/tﬁ|z7Fq/@t7| t7w1qEx±wPÍÀ}_ïﬃwÍ2vEqsCw/ﬁ&QsCzu&q%ﬃEzgwp%tgo{Á&u&t7|q	st"s/p;·~ÃÄﬀÅ*¸Y¾ vEpsCp%wCx{uEp%q
sCo&p`qCp@x{ﬁ±uQÁ&uEﬁsCp;w/p@gﬁzguz7ïﬃwÍoE ooPtqﬀsCoEp;x{zgqsHqCﬁguEﬁÁP@tugs]pE@p%q/qﬀu®vEt7s/t&>iEw/pm²$qo&z"6qs/oEpmÁPu&t7|qs/t"s/p4ﬁsCosCoEp
x{zgqs`qCﬁguEﬁÁP@tugs4wCp%zuFm©6âsCp%wmst7 )ﬁu&dﬁuNs/z®t%zgEuNs6sCoEpsCw/t|qm8tsCzgw%Bðñ|Næ¨z7o))PzsCoEp@sC @t|2qCﬁx{|twe»H¼` pQPp%wCx{p@uNs/q
HzE| vo&tgpmEw/zQvQ&pvdtx{zgwCp`quEﬁÁP%t7uNs1w/p@gﬁzgudEEw/p@|{N9ò&PﬂsCPt"sCzuPq1zFsCo&p;~QÜ&t )gwCzgEu&vin]oEp4w/p%qCE|ﬁs/q1z72t|ﬁ|PsCo&wCp%p
|zPt7|ﬁ±qCp%tw/ot|ﬁgzw/s/oExqHo&tp`uEz7s6gps6qCoEz"u®p%)vQp%u&p;ziuEp%¶&oNQqC%q@
2.5. Search for Large Extra Dimensions in ÂÅYÆ
Ç
n]oEp,»H¼4 t7uPvŁ¼`£zg|ﬁ| t7zwt"s/ﬁzgu&qHo&tp`|zNzg pvdzgw6ﬁuPvQ%t"s/ﬁzgu&qz7>| t7w/p`p)sCwt{vQﬁx{p%u&qzuPq}8Ú2çﬀ¼;;Ð¡Ñ"Ò+ur¸Q £Fº¤;tu&v
¡¡6Fº¤mz72v&t"s/t&)wCpqp%sCp@|ªÐ¡%²EU¡¹Òﬃµ9uds/oEp;Ú+çﬀ¼òx{zQvQp@|)sCo&p4Ew/zQvQ&sCzuó
à
ó
ß
ÉBô pq1tudpE@|ﬁ&qCp6ÉÌ6Í
Î
Á&uPt7|q	st"s/p
oEp%wCp,sCoEpÌ6Í
Î
t7w/ qpq6w/zxås/oEp{xtq/qp$t7u&vSuEzuE±uNsCp@wtsCuEgw/t)ﬁsCzguFn]oEpt7u&t|ﬁQqCp%q4wCpNEﬁw/p$zuEp{p%ugs/w/t|>EoEz7s/zuSs/o
Ì
Í¾è
g£eê`p@¢¶t7u&v{Ì
Í
Î
è
¹£
Î
c"£;ê`p@¢zgw1»H¼4õ"¼`£E>çgp@uNs/q>ﬁsCo{p@Ns/w/t`oEoﬀw
Í
s/w/tg Qq2zgwUä	psqt7w/p1w/p@x{z"gp%vin]oEppE|&qCﬁgp
ÉÌ
Í
Î
Á&u&t7|)qs/t"s/p1qC=íUp@wqFw/zxÖ| t7w/pﬀtx$zgEuNs+z7&@zgqCx{ﬀw/tQq+tu&vep%txòoPt7|zgq+tu&v;s/oEpHtu&t7|Qq qFHz&|veoPtpp@p%uﬁx{zgq/qE|pﬀﬁ
t7u,pŁíUp%sCp]wCpä	p%sCzu]tq2uEzsﬃtEE|ﬁpv>n]oEp»H¼`rtu&t7|Qq qiwCpg&ﬁw/p%q+sCoEp]Eo&z7sCzgus/z4p]ﬁu,sCx{pHﬁsCo{t]w
à
w{z||qCﬁzgu,tu&v&qCp%q
sCzgPzg|ﬁzg @t|P"t7w/ t7E|p%q1sCz{qCp@&tw/t7sCp4qCu&t|Pw/zx¨uEzuQ±9zg|ﬁ| qzudPt )w/zEuPvNqC&oŁtq1sCwt x,E|s/ﬁ&|ﬁ ﬁs	EtuEE| t7w]qCp@&tw/t7sCzu
ps	Hp@p@uYs/oEpdEo&z7sCzgu¾t7u&v_s/oEp|zgqCp%qsoEﬁsuYsCoEpdx,Ezu¾o&txp@witu&v_p@uEp%wCgSvQp%PzNqﬁsCpvYﬁuYs/oEp%t7|zw/ﬁx{ps/p@wq@®n]oEp¼`£
t7uPt7|)qC qmQs/ﬁ|¿@p%q4s/oEp$sCwt7u&qCp%w/qCpt7uPvªsCo&p,Eu&NEp{|zuEgs/&vQu&t7|>qp%x{p@uNst"sCzuz7ﬀs/oEp$p@|p%ﬂs/wCzgxt7u&psC }
çﬀ4@t|ﬁzgwCx{ps/p@w
n]oEpEo&z7sCzgus/w/t7ä	p%sCzw/ª q;wCpzuPq	s/wC&sCpvr)rÁEsCsCuEªzu&p$x{ptqCEwCp%x{p@uNs`u_sCoEp&wCpqoEz"Hp@w;vQp@sCp%sCzgwt7u&vzEweu_sCoEpdç1
@t|ﬁzgwCx{ps/p@ws/ztdqsCwt7oNs6|ﬁuEpŁ}8çﬀ zuNsCuE®t|ﬁgzw/s/oExdﬂn]oEpWöPzNqﬁsCzurtu&vs/oEpesCwt7uPqgp@wqpex{&tsm&t7wt7x{p@sCp@wmz7>sCoEp
Number of Extra Dimensions
2 3 4 5 6
 L
ow
er
 L
im
it 
(T
eV
)
D
M
0.6
0.8
1
1.2
1.4
1.6
 L
ow
er
 L
im
it 
(T
eV
)
D
M
CDF Run II Preliminary
TE + γCDF  Jet/
)-1  (2.0 fbTE + γCDF  
)-1 (1.1 fbTECDF Jet + 
LEP Combined
Number of Extra Dimensions
2 3 4 5 6 7 8
 [T
eV
]
D
M
0
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
1.8
2
expected limit
observed limit
 limit-1CDF 87 pb
LEP combined limit
-1DØ, 1.05 fb
	÷ﬁ $%&('W)F+2P$%!8×7($ﬀ6/0Y./"+	.3" P.1:d?
ü
A
ﬁB7'3!ø	÷	ùúﬂût2P+T¯ 82P0Y7"5+.*7'3-),/.I63$%0Y.O7($2=ü2P$./UW01$%""-J#ý°S"Z.30ﬀR=H
+)~8×7($b60Y.3"+	./" )F+0þﬂ !
D
28)N7HG $.36Wfß
D
	'O7HGH®&+0Y4I$%6Y¯7'17'3]2P0Y7""87R^ﬀ7'3fû ﬃü8×4=80Y.O7"Z&+0ﬀR3./T6Y2P0Y7
)F+0ú7'3f7¯+Yû V "$%&('3"]$%7Cﬂ ! ®/3".3b:d?
ü
A
$.36*0Y+.3+ŁQ87f?
ü
AX
.I$%2;"Q7($Ł7"®I"-$2"+Y"'/+Ł¯.ÍZ
[$%R32(ﬁ ×4=&H7T61$.I6Y+R3"8S@62P+T¯ 801$""ﬃ2P0Y7"ﬃ)F+
	dR=+	"+.W¯7'*3 &+	/432.3b$.I67'/+	"C4T6/&876R^ﬀ7'3-?-0Y+6/2©Z['/"
20Y7"'3$ŁS	fR=.*"87-R^9ﬂ !î/"P./ﬀ7'3]"327"+)"T$Ł&H'*),+-'/P'/\Ì01$""f"+.I$./&"Z
	 

	 

	 

	 

	 

	 
ﬀ
	 
ﬁ
 B×/4ÍZVû;0Y7
D
å
æ
AŁç

G ø
â
÷
ä
Ë	ø
ä	â
ß ø@ ﬂ	÷ﬃﬂ ﬂø
ä
Ë

R3"ZVû;0Y7
D
å
æ
AŁç

G ø
â	â ä
÷%
ä	â
Ë ø	 ﬂ ﬂ
ä
ßß
ä
Ë@ß
EoEzsCzguFNt7ssCo&p6PzgﬁuNsHz7F|zgqCp%qsﬀt7E&wCzNto{s/owCpqp%ssCzsCoEp4Ppt7x |ﬁuEp)t7w/pw/p%NEwCpv$sCzp6ﬁsCoEur¡%£xét7u&v{²@x zFt
w
à
wuNsCp@wtsCzu®p@wCsCp@Nw/p%qCp%ﬂs/ﬁgp@|Q¥"n]oEpevQ q	s/wCEQs/ﬁzgu®z+sCo&p;sCwt7u&qCp%w/qCp6x$Ptﬂs6Pt7wt7x{ps/p@wHqHEwCsCo&p@w&qCp%vsCz{p%qsCxt"s/p
sCo&p,t7x{zgEuNs4z7w/p@xtﬁuEuEdu&zuQ±9zg|ﬁ|qCzu&t )gwCzgEu&vm©6âsCp%w`t|ﬁ|>qp%|ﬁpﬂs/ﬁzgu&q@PsCo&p,vQzgx$u&tugs`&t )gwCzgEu&vŁﬁuPzsCotu&t7|Qqpq
 q;~E"!É
ß
qdq
É¾Ew/zQvQ&ﬂs/ﬁzguF$#HzsCoStu&t7|QqpqmoPtpu&z7s;zEuPvqCﬁguEÁ@t7uNs;pEpqCq`uSvEt7s/t&Ý4²N£dzPqp%wCgp%vªQq%²/a&ð Ñe ÑEð £
pQp%sCp%vy}»H¼`>4t7uPvr¸g{zPqp%wCgp%vŁQq@4¸g¸Qð ²be ¸Qð.¹{pQp%ﬂs/p%v}
¼4£NﬂmÚ+z"1p%w|ﬁx{sqmzguªsCo&pEu&v&t7x{p@uNs/t|2Ûﬀ|tuE Łq/@t|ﬁpgô&%;
t7w/pqCps4t7sﬀgN¹gæ¨zuEÁPvQp@uPp|p@gp@|1}»HÚ2mtqmtEu&ﬂs/ﬁzgurz7ﬃs/oEpu)Ex,Pp%wmzp)sCwtvQx$p%u&qCﬁzgu&q@('È}8qCp@p,2&wCp,¹gﬂm&zw)'+*ò²&
sCo&p6|ﬁz"Hp@wﬃ|x$ﬁsﬀzguô
%
 q-gIc"£eê`p@¢ zwH»H¼`Stu&v`|Ñ/a;ê`p%¢Èzgwﬀ¼4£&ﬃn]oEp6n+p%"t"sCw/zu{w/p%qCE|ﬁs/qqCEp@wqpvQp%qis/oEpmÚ+ç1ÛY|ﬁx{sqmÐﬁ¡aÒ
oEp%u,'
è
Ñ,zgw`»H¼4Àt7u&v®oEp%u,'
è
²,zgw6¼4£&
2.6. Search for High-mass -- and ÂeÂ Resonances
rt7u)ªp)s/p@u&qCﬁzgu&q`z71sCoEpdqs/tu&vEt7wvrx{zQvQp%|ﬃo&tp,EwCpvQ ﬂsCpvu&p@ÏPt7wCsC |p%q;oE oSvQp@ts/ztŁ|p@Qs/zuQ±|p@Qs/zuzgw;EoEz7s/zuQ±
EoEzsCzgu_Pt7w%iq&otgqYk6t7uPvEt7||±	~)EuPvQwC&x }Ìk4~Eegw/t)ﬁsCzu Ð¡Oc%ÒHtu&v.!0/wCzgx s/oEpÌ
¥
x{zQvQp%|mÐ¡	|ÒŁn]oEp»H¼4òt7u&vSs/oEp¼`£
zg|ﬁ| t7zwt"s/ﬁzgu&q;o&tgpdqpt7woEp%vSzw,oEoQ±xtq/qw/p%qCzu&tu&pq;ﬁu¾s/oEpè@è®t7u&vè@è
Î
ÉÉ¾Á&u&t|1qs/t7sCp%q%>&qCﬁuE_¸Q.¹ªt7u&v ¡g £ª
º¤
z7
vEt7s/tE>w/p%qCPpﬂs/ﬁgp@| Ðﬁ¡gÒSn]o&p»H¼`òtu&t7|Qq qw/p%NEw/p%q;s	Hzrp@|p%sCw/zu&qﬁusCoEpp%ugs/w/t|±9p%uNsCwt7|ﬃzw$p%ugs/w/t|±zw/]t7wv21$wCp%zu
oE|ﬁp$s/oEp¼4£Łt7u&t|ﬁQqCq4w/p%NEwCpqms	Hzp%|ﬁpﬂs/wCzgx{tuEp@sC }
çﬀ4zEä	p%ﬂsq3,us/oEpp@uNs/w/t|±9p%ugs/w/t|+w/p@gﬁzgu54sCo&pd»H¼`p%|ﬁpﬂsCw/zuPq
t7uPvs/oEp¼`£çﬀ zEä	p%ﬂsqxPq	smoPtpeÌ
Íè
¸g¹$ê`p%¢ÏptoFﬀiEw/p1aqCoEz"6qHsCoEp$ô.676`t7u&vªô
68679: :
qp%sCwt$wCzgx »H¼`Àtu&v
¼`£Eu&vQ)vE&t7||ﬁgﬃn]oEp6vQzx{u&t7uNsﬀPt )w/zEuPv qﬀ~Qå¼4wCp%|ﬁ|ﬁ±
°ﬀtu{EwCzQvQPﬂsCzur}
t7u&v{t|qCzevQﬁ&oEz7s/zuEw/zQvQ&ﬂs/ﬁzgu$zwﬀ¼`£g>n]o&p
¼`£,vEt7s/t,t7w/p4zgu&qCqsCp%ugsHs/ods/oEp;&t )w/z&u&v$EwCpvQ ﬂsCzu®oE|ﬁp4sCoEp»H¼`¾vEt"sto&tgpmt$ÑEð |<;ªp@Q@p%q/qzgwﬀs/oEp`x{tgqCq1u&vQz"
¸¸|
ï
ô.676
ï
¸¹£;ê`p%¢
Î
ã
Ù
in]oEp4Ew/z&tEﬁ|ﬁs	®}zgwﬃsCo&p-wE±"t7|Ep>sCzzg&qp%wCgpq&odtupEpqCqﬀt7u))oEp@w/pﬁu{s/oEp4qCp%tw/o$u&vQz"

D+ﬃ	ﬂ.
*.ﬂ`E07
`
=]7ﬂ* 
*.ﬂ;!m>

3	
ﬃ*.#"92#9	F*.+07ﬂ>K1#;B
>
D+>ﬂ8(F!m	.9
ﬂ+"	3ﬀ!	
	9ﬂ>	!â*.!* â5GﬂZ K

ë
ë 	

ë
ë
KZ IB
?
D+@BA¶ﬂ0
	9
i"	3ﬃ]7C@*.	#	Fﬂ4
l%i!`*.	.!ﬃ0
;	.	9
ﬂi!`
ﬂB
)2M(ee) (GeV/c
100 200 300 400 500 600 700 800 900 1000
)2
E
v
e
n
ts
/(
1
0
 G
e
V
/c
-410
-310
-210
-110
1
10
210
310
410
510
)2M(ee) (GeV/c
160 180 200 220 240 260 280 300 320 340
)2
Ev
en
ts
/(1
0 
G
eV
/c
20
40
60
80
100
120
140 -1L = 2.5 fb
data
Drell-Yan
QCD
Other SM
CDF Run II Preliminary
 (GeV)γγee/M
100 200 300 400 500 600 700 800 900 1000
N
um
be
r 
of
 e
ve
nt
s/
10
 G
eV
-210
-110
1
10
210
310
410
N
um
be
r 
of
 e
ve
nt
s/
10
 G
eV Data
Misidentified Events
Total Background
-1DØ  1 fb
	
â
ﬁ-$%&('9),+%f'3'/\Ì01$""
@®3:I:"+.I$./&"ﬁ7'/J,DED!"4=&87/0þ)F+	0 ﬂ !
D
28)F7HG-$.36J,DEDF GHG9"4=&87/0þ)F+	0!ß
D
	'O7HGH®
+	R/"8S@T6
D
01$%U	8"(G-$%.I6RI$%&HU+3.364T6/&87+.
D,X
2P2T6'3"Q7+($0Y"(GHZb['/Yﬂ !6/$%7($1'I$TS@b$*I
ä$J
8×&""C)F+!7'/b01$%""C¯.I6/+T¯
	
äLK
JMDED
K
	÷ß
å
8æ
A%ç

Z
)2 (GeV/cGM
200 300 400 500 600 700 800 900
P
l
M
k
/
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.1
-1L = 2.5 fb
Excluded region at 95% C.L.
 vs. RS gravition massPlMk/
CDF Run II Preliminary
 (GeV)1Graviton mass M
200 300 400 500 600 700 800 900
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.1
excluded at 95% CL
expected limit
D0 PRL 95, 091801 (2005)
excluded by precision ewk
P
l
M
k/
-1DØ  1 fb
	/NﬂOﬁﬃ['3!8×&2I6T6W8	+	./"]+%)Of1($TS7+	.`01$%""¯7'98"4=&877+QP
A*
JSR2T~)F+0ﬂ !
D
2PH)F7HG5$.369!ß
D
'7HGHZ
¡¹£
ï
ô
676
ï
¡%£g££ê`p%¢
Î
ã
Ù
 q]£E aNæ>s/oEzEsqCuEﬁÁP@tuNsHp@Q@p%q/qﬀuz7s/oŁtu&t7|Qqpq@E»H¼`t7u&v®¼4£$qCps]|ﬁx{sq]zuds/oEp;xtq/q
z7km~Łgw/t)ﬁsCzgu®ﬁsCorw/p%qCp%ﬂss/zsCo&p,zgEE|ﬁu&Pp@s	1p%p@usCo&pWkm~gw/t)ﬁsCzut7uPvŁsCoEp,~E &t7wCsC |p%q%~ë
Î
à
ô&UVXW}
qp%piﬁgEw/p*c7ﬂ
Ezgw]ë
Î
à
ô
UV
*È£&ðﬁ¡gxtq/qpqﬃp@|z" |N¹7£{}»H¼`ﬃﬀtu&vg£g£{}8¼`£gﬀê`p%¢
Î
ã
Ù
twCpp@Q@|ﬁPvQp%vt7s]g ¹Næ »HÚﬀ)»H¼`_t|qCzqCps/qsCoEpm1zgwC| vY q
p%qs6|ﬁz"Hp@w]xtq/q]|ﬁx{sq]zw)!N/zgqCzuŁs/or~Q z&E|ﬁuEt7uPvds/oEzgqCp;EwCpvQ ﬂsCpvŁNdsCoEpÌ
¥
x$zQvQp%|}8qCp@pnit7E|p;µﬂ
2.7. Search for Z\[L] -
j
^
_
©mvEvQﬁsCzuPt7|2oPt7w/p%vŁNt7EgpePzNqzguF
l
/&o&tgq6p@p%uªﬁuNsCw/zQvQ&@p%v)ŁqCp@gp@wt7|uEp% Eo)Qq @qx{zQvQp%|q%PqC&ortqm|ﬁp@âs±wCoNsmqC)x,±
x{ps/wC Łx$zQvQp%|Ð ¸7£Ò4tu&vysCoEprÌ
¥
x{zQvQp%|Ð ¸E¡ﬂÒ n]o&pr¼4£Yzg|ﬁ| t7zwt"s/ﬁzguyo&tgqqpt7woEp%vzwdt
l
/6vQp@t)uEs/z¾t7u p@|p%sCw/zu
t7uPv¾tuEp@Qs/wCuEzrPquE¾¡{ºF¤{z76vEt7s/t¾Ð ¸¸Òªçgp@uNs/qetwCpw/p%NEwCpvSsCzro&tgptrp%ugs/w/t|ﬃp@|p%sCw/zuYs/oyÌ
Í è
Ñ£rê`p%¢ tu&v
Ì
Í
Î
è
Ñ£{ê`p@¢$1»1|ﬁpt7uQ±EQsqt7w/p`tEE|ﬁpvs/z{wCpvQ&p`x{q±x$ptqCEw/p%vÌ
Í
Î
¼`t"st$s/o®s/w/tu&qCp@wqCpmxtq/q
¤
Øa`
Í
ï
Ñ£ê`p@¢
Î
ã
Ù
t7uPva£
ï
`
Í
ï
¡@²N£ê`p@¢
Î
ã
Ù
t7w/p6&qCp%v{s/zzgQs/tﬁus/oEpmu&zw/x{t|ﬁ¿%t7sCzu&qﬀz7
´
»H¼¶xE|ﬁsCﬁ±ä	pst7u&v~E
l ß
è
à
q
6
&t )gwCzgEu&vEq%
qCp@&tw/t7sCp@|n]oEp%wCp{ qeuEzªp@Q@p%q/q;ﬁu_s/oEpdqpt7wou&vQz"ó¡@²N£
ï
`
Í
ï
¡%£g££ê`p@¢
Î
ã
Ù
}
qp%p2&wCp|Nﬂdn]oEpdqCo&t7pz7
`
Í
vQ q	s/wCEQs/ﬁzguSqCp@w/pqmtq`tvEq/w/ﬁx{u&t7uNs4sCzqp%&t7wt"s/pesCoEp$pQzsC ,qCﬁgu&t7|+wCzgx sCoEp~Q &t )w/z&u&voEp@u_qp@ss/ﬁuEsCoEp$|z"1p%w
xtq/qm|x$ﬁsezu
l
/8¯4quE®sCoEp{©6|ﬁs/twCp%|ﬁ|>wCp@p@w/p@u&@px{zQvQp@|Ð ¸7Ñ"ÒﬃoEp%wCp{~Q @zE&|ﬁuEgq;twCp$tq/qEx{pv
l
/2ﬁsCo_xtq/qmp@|z"
bTÈ
	ﬂ'dc6*.(6 9
ﬂ+(+*.4-ﬂ* 3	+
	
3/
ﬃ&	k@
H!*.#	
*.ﬂ4*.6
ﬀþi<#%!N!
T
e
RfT
*.ﬃ
	!		!Lgfl6
C.ﬂB
Oih
D+
3	
U#6
)*.Q!9j"	!]kj4üXml Kﬂû
D
T
ü
û2ü
ý
:G5n<o7pﬂWqsrgA'/(+	û
D
T
ü
*.)

83	
-5ﬀ"	.9
ﬂ1!sqrH*.N
Ft	*.#H
"
-ﬂ.ﬃ079â(		;ﬃ	.	9
ﬂe!4#*.*.-1		-5B
  [GeV]Tm
0 200 400 600 800 1000
E
ve
nt
s 
/  
6 
 G
eV
  
-110
1
10
210
310
410
510
data
ν e →W 
QCD (from data)
other
 = 500 GeVW’m
 200)× = 1100 GeV ( W’m
-1DØ, 1 fb 
]2 [GeV/cjjM
200 400 600 800 1000 1200 1400
)]2
 / 
dM
jj 
[p
b/
(G
eV
/c
σd
-610
-510
-410
-310
-210
-110
1
10
210
310
CDF Run II Preliminary, 1.13 fb-1
 / ndf 2χ  16.16 / 17
Prob   0.5127
	
ä
ﬁî['3t28)F7
X
/"'3+T¯"W7'3t6/"Q7R37P+. +)7($./"S@8"01$""®
u
ü
®]+	R3"HS@T6
D
01$ŁU@8"(GY$.36RI$&(U+3.I6ã4/T6P&H7P+.
D,X
22T6#'/P"Q7+($%0Y"(G)F+0 7'/1!ß`"T$%&('î),+%wvxyz

{
D%Zt['/*8×4=&H7T6,u
ü
6P"Q7R//7+	./"b),+%wvxV¯7' 01$%"""$Ł7Y÷%ß	ß
å
æ
AŁç

$.36°	ß	ß
å
æ
AŁç

$ŁW$2"+"'/+T¯.;Zt['3Y	'O7
X
	Y"'3+T¯"b7'/*J M_M "4=&H730 +	R/"8S@T6#.#7'3*ﬂ !v63$Ł7($Zt['/
X
7)F3./&87+	.;®
|8}
|~
Ù
h
D
5,dGiBkHHŁ Y¯'3H

ux  W6/"&HPR=8"7'/!63$Ł7($b¯82P2©Z
¡en+p%¢
Î
ã
Ù
q]p@E|&vQp%vt7s!gN¹gæ »HÚﬀ&n]oE q]|ﬁx{s4q@EwCw/p@uNs/|ﬁs/oEpeHzw/|vY qHPpq	s6|x$ﬁs%
2.8. Search for High-mass Dijet Resonances
z6p@¨&t7wCsC |p%qoEo vQp%%tSuNsCzs	1zSp@uEp%wCgpsC dPt7wCsCzuPq}8N&twC Qq,t7u&vy|Ezu&qtwCppQPpﬂs/p%v¾s/zEw/zQvQ&@p®trw/p%qCzuPt7uNs
qsCw/&ﬂs/EwCpﬁuYs/oEp®vQ ä	ps$xtq/qqp%sCw/Ex~)&o¾uEp%é&t7wCsC |p%qﬁu&@|ﬁPvQpdpE@s/p%vN&twC Qq}Ìó
ß
ó EÐ ¸"²"Òﬃt"Q|Ezu&q}i
ß
ó
à
ó7,Ð ¸g¹Ò@z|zwmzQsCps`sCpoEuEﬁ±ﬀY})Í
ß
ó
à
ó8EÐ ¸aÒ
l
/]}
l
/
ß
ó
à
ód/â!0/H}ﬀ!N/
ß
ó
à
ó7UvEN&twC Qq4ﬁuªs/oEp{q	s/wCuE7±u&q&ﬁw/p%vªÌ
¥
x{zQvQp@|`Ð r}ﬂ
ß
}ÌóOó7
à
ó
à
óÒ;Ðﬁ¡|Òﬃt7u&v kmt7u&vEt|ﬁ|ﬁ±	~)Eu&vQw/Ex wt)s/zu }Ìô
ß
ó
à
ó27Q{Ðﬁ¡@cN¸3c%ÒSn]oEpŁ»H¼`ò@z||tPzgw/t7sCzu_o&tq
p@wCzw/x$pvªtqCp%tw/oŁzw4oEoQ±xtq/qmvQ ä	ps`wCpqzgu&t7u&@p%qu¡gﬁ¡e
º¤
z7vEt"stEmçﬀp%ugsqmtwCpw/p%NEw/p%v®sCz®o&tpes	Hz@p@uNsCwt7|Qä	p@s/q
ﬁsCou)"t7w/tugs4x{tgqCq`ô
ö9öè
¡|g£dê`p@¢
Î
ã
Ù
oEp%wCpes/oEp4ä	ps;p@uEp%wCg q4@zw/wCpﬂsCpvŁsCzsCoEp$o&tvEwCzguª|ﬁp%p@|Ut7u&vªp%p%ugsqmx,&qs4uEzs
o&tgpdquEﬁÁP%t7uNsÌ
Í
Î
Łn]o&pd&t )gwCzgEu&vSq,zx{E|ps/p@|SvQzgx{ﬁu&t7sCpvYNsCoEp
´
»H¼¨vQ ä	ps$EwCzQvQPﬂsCzu+Łn]oEpx$ptqCEw/p%vYô
ö9ö
qCPpﬂsCw/Ex q6ÁEssCzdtqCx{zNzsCoŁEu&sCzuªx{z7s/ﬁ"t7sCp%v)®EwCpvQ ﬂsCzuPq]z7 0¡¸Y¾*¶¹ét7uPv#¾*Ä)¢£ ¶¥¤é_» tu&v@t|@E|t7sCzu&q])
sCo&pM¦*Ã§$¨dÄﬀ¸$©ª©óEw/zgw/tx }8qCp@pdiEw/p|gz6zªp@Ep%q/q;z7vEt7s/tªt7z"p$s/oEpÁEs qezg&qp%wCgp%vdn]o&qtu&t7|Qq q;o&tgqqp@sesCoEp
Hzw/|vY qp%qs{|ﬁx{sq,zgupE@s/p%vN&twC Qq%>t7Qﬁg|ﬁEzguyt7uPvzg|ﬁzgwCzguFi@z|zw,z)sCp@s,s/p%oEuEﬁ±EPtu&vÌ
¥
vQ gPt7w/ )q%t7uPv¾pE|&vQpv
sCo&pŁxtgqCq,wCp%zu&q{¸ag£
ï
ôé}Ìó%
ï
|3c7£Sê`p%¢
Î
ã
Ù
]¸a£
ï
ô.«
ï
¡¸g¹7£_ê`p@¢
Î
ã
Ù
1¸ag£
ï
ôé})Í2
ï
¡g¡%£g£ê`p@¢
Î
ã
Ù
1tu&v
¸ag£
ï
ôé}i¬


ï
aÑ£{ê`p@¢
Î
ã
Ù
&t7s!gN¹gæ »HÚﬀ w/p%qCp%ﬂs/ﬁgp@|
2.9. Search for New Physics in Exclusive ÄiÄ1ÅYÆ
Ç
and the Leptoquark Interpretation
n]oEpŁqCu&t7sCEw/pﬁsCo pE|&qCﬁgp®vQ ä	psdtu&v| t7w/pŁÌ6Í
Î
o&tq,p@p@u Ew/p%vQ ﬂs/p%vyN¾|p@EsCzQN&t7w/ Qq®Ð ¸|Ò1~Q¯`~N° Ð ¸g"Òﬀ¯6u&ﬁgp@wqCt|
çﬃ)s/w/t{¼4ﬁx{p@uPqzu&qms/oªzuPqp%wC"t"s/ﬁzgu®z>sCoEpx{zgx$p%uNsCEx ﬁus/oEpzg|ﬁ&x$pez2s/oEpp@Ns/w/t{vQx{p@u&qCzu&qÐ Ñ£7ÒPt7u&vªÚ+sCsC|p6Nq
ﬁsConH±&twCﬁs	zgu&qp%wC"t7sCzuÐ ÑE¡ﬂÒn]oEp»H¼`zg|ﬁ| t7zwt"s/ﬁzguo&tqHp)s/p@u&vQpvﬁs/q]&wCp%NzPqﬀx{zu&z7ä	pss ÌmÍ
Î
qpt7wosCz$sCo&pËËNÌ6Í
Î
o&tuEuEp@|ﬃPquEª¸Q £d
ºF¤
z7]vEt"stE{çp%uNs/q;t7w/p,w/p%NEw/p%vªs/zo&tp$pEtsC|s	1z$ä	p@s/q;ﬁsCo¾Ì6Í
è
Ñ£ê`p@¢ t7uPv®­
ì
í@î
³
­
ï
¸Eð ²P
uEzp)s/w/t,ä	psqeﬁsCoÌ
Íòè
¡¹Łê`p%¢,®çp%uNs/qezguNs/t7uEuEçﬀ zQä	pﬂsqet7u&v_ qzg|t7sCp%vsCwt Qq;t7w/p{wCp%x{z"p%vF,µ9uYzwvQp%w;sCzPp
qCp@u&qCs/ﬁgpesCz®vQPíUp@w/p@uNs4q/p%u&t7w/zgq]z7ﬃuEp%ÖEo))qC @q%Es	Hzd )ﬁuEp%xt"sC ew/p@gﬁzgu&qt7w/pvQpÁPuEp%v6n]o&pr|z"¶ )uEp@xt7sC ewCp%zu&§{x,&qs
o&tgp6Ì
Í
Î
è
|g£ê`p@¢Öt7u&vq/@t|twﬀq&xéÌ
Í
z7Us	Hzä	psqﬀÌ
ö
¤
Í
srÌ
ö
Ù
Í
è
¡¸g¹eê`p@¢$)oEﬁ|ps/oEpCoEﬁgo )ﬁuEp%xt"sC w/p@gﬁzgu&§;x&qsﬀo&tgp
Ì
Í
Î
è
¡%££{ê`p@¢½tu&vÌ
ö
¤
Í
sÌ
ö
Ù
Í
è
¸g¸¹$ê`p@¢$n]oEpvQzgx$u&tugs&tg )w/zEu&v&q1twCpe~Q÷EwCzQvQPﬂsCzuPq]z7
l
s ä	p@s/q
ß p
q
sÀä	p@s/q
ﬁsCo®tx{q/quE,|ﬁp%QsCzgu®t7uPvM!Esyä	p@s/q
ß
qdq
sÀä	psq@ﬃ¼`t"stt7gwCp%p6Hp@||ﬁsCosCoEp`&tg NgwCzgEu&v$Ew/p%vQ ﬂs/ﬁzguFÝ¸¹£a;zPqp%wCgp%v{Qq@
¸7Ñ&¡¸Ve¡%²g£]pQp%sCp%v}8|ﬁz"  )ﬁuEp%xt"sC %>tu&v®¡|a4zPqp%wCgp%vQq%1¡	gaﬃeŁ¸g6pQp%sCp%v}8oEﬁgo{ NuEp%x{t7sC %in]oEpw/p%qCE|ﬁs/qﬃtwCpHsC&wCuEpv
sCz{|ﬁx{ﬁs/qzguŁsCoEpextq/qCp%qHz7isCoEp;ÁPw/qs}i¯°
¤
Ht7u&v®s/oEpqpzgu&vgp@uEp%w/t7sCzuŁqC%t7| t7w]|ﬁp%QsCzQN&twC Qq;}i¯°
Ù
n]oEp;|ﬁp%QsCzQN&t7w/ Qqt7w/p
&tﬁw&wCzQvQ&@p%vYt7uPvYPzsCoo&twCgpŁ¡
Î
Ñt7uPv¾o&t7w/pd¸
Î
ÑŁ|ﬁp%QsCzQN&t7w/ Qqet7w/pﬁuP|&vQp%vFn]o&p±¯°
¤
tu&vm¯°
Ù
twCpdtgqCqCEx{p%vSs/z
)2Leptoquark Mass (GeV/c
40 60 80 100 120 140 160 180 200
C
ro
ss
-s
ec
tio
n 
(p
b)
-110
1
10
210
310
)-1CDF Run II Preliminary (2.0 fb
/2LQ = Mµ
LQ = Mµ
LQ = 2Mµ
95% limit from data
95% a priori limit
Cross-section limits for 1st- & 2nd-gen leptoquarks (95% CL)
 [GeV]LQm
120 140 160 180 200 220
 [p
b]
2
 B
R
× 
σ
-110
1
10
 2
10
 G
eV
 2
01
 G
eV
 -1 DØ 1.05 fb Expected limits 
Observed limits 
=1)β NLO cross section (
=0.5)β NLO cross section (
	Løﬁ ['3+	R/"8S@T6 $%.I6 8×4=&87T6ã&8+	""Q\Ì"&87+.{20Y7"9+	.7'/43$*4/+6//&87+	.+)"&T$%2P$%247+²3$%U"1),+97'3
X
"Q79$.36
7'3ﬀ"&+	.36L	8.38($Ł7P+.3"!)F+0 ﬂ !
D
28)F7HGH®$%.I6),+7'/ﬀ7'3(6.3H($%7+	.L)N+	0 !ß
D
P'O7HGHZW['3+%87&T$2ﬃ4/T6P&H7P+.3"!),+%b6/ßd8.O7
./+01$2´³T$Ł7P+.#"&T$%2P8"ﬀ$ŁY$2"+"'3+T¯.ÍZ1['3Y6"&+	.O7.37_^t+)ﬂ !2P0Y7"!"6//b7+97'/ﬀ3"Y+%)2+T¯µ%'/P'îUP./01$%7&	+	./")F+
01$""R=2+T¯µ$%R=+ŁS@YË@ß
å
æ
A%ç

7++	R7($.97'3CR="Q7-".3"7S7^OZ
vQp@t{sCz
q@r
óﬁsCoªt$EuEﬁs	®@zE&|ﬁuE&>oEp%uŁsCoEpew/p@uEzgwCxt|ﬁ¿%t7sCzuq/@t|ﬁpé qqCpssCz{p;s	@p;z7+s/oEpe|p@Qs/z)N&twC x{tgqCq%NsCoEp
|z"1p%wHxtgqCq]|ﬁx{ﬁs/qzgu,¯°
¤
t7u&vS¯°
Ù
t7w/p,¡Occ$ê`p@¢
Î
ã
Ù
}
qp%p2&wCpYg n]oEp%qCpet7w/peEw/wCp%uNsC|{sCoEpeHzw/|v5Y q]p%qs6|ﬁx{sq@
2.10. Search for Third Generation Leptoquark in ¶<·w¶¹¸,Ã jÃ
ÚFp@EsCzQN&t7w/ Qqt7w/p6Ew/p%vQ ﬂs/p%v{udxt7u)$x$zQvQp%|qﬀsCzpQE| t7usCoEp4z&qCp@w/pv{q)x{x{psCw/$Pp@s	1p%p@u|p@Qs/zu&qHt7u&vN&twC Qq%gqC&odtq
n2p%oEuE zg|ﬁzgw6Ð ÑN¸Òggw/tu&v$EuEﬁÁP@t7sCzurÐ ÑÑÒNqCEp@wq	s/wCuENqÐ¡	|Ò)t7uPvgPt7w/ g±|p@Qs/zu{zx{zgqCs/p@uEpqCqmÐ Ñ²"Òﬃn]oEp4¼4£@z||tPzgw/t7sCzu
o&tgqﬀ|z)z pv{ﬁuS¡¡6ºF¤z+vEt"stezgw1&tﬁw1Ew/z)vE&ﬂs/ﬁzguz7s/oEw/vp@u&p@wt"sCzuq/@t|twﬀ|p@Qs/z)N&twC Qqﬂ¤C¤}i¯°
y
ﬀﬁusCoEpﬀê
Þ
êUº>Ê
à
Ê]Á&u&t7|
qs/t"s/pÐ Ñg¹Ò#Hz7sCodoPt7w/pm¸
Î
Ñet7u&vo&t7w/p²
Î
Ñ;|p@Qs/z)N&twC Qq1t7w/pﬁu&@|ﬁPvQp%vçﬀp%ugsqﬃxPq	sHo&tp6txEzgus/o1wPÍ
è
¡¹ê`p%¢
Î
ã
t7uPv.­
ì
í%î
³
­
ï
¸Eð £&PtoPtvQw/zuE êªﬁsCoª)qCE|ﬁpwPÍ
è
¡¹ê`p@¢
Î
ã"Pt7sm|ﬁptqs6s	Hz;ä	ps/qms/oÌ6Í
è
¸¹2/¸7£dê`p%¢ tu&v.­
ì
í@î
³
­
ï
¸Qð.¹
t7uPvt"s|p%tgq	s]zuEp`z7+sCoEpHä	psq]x&qsPpÊ/±
st7gp%v&§;Ndt$uEp%Ewt7|uEps	Hzw/ t7|zw/ﬁsCoEx Ð ÑaÒﬃ©òx{t7Qﬁx,Ex w/p%NEwCp%x$p%uNs1zusCoEp
"t7w/tE|pwCp%|t7sCpvŁsCzs/oEp
l
zgqCzuªxtq/qﬂ¤
Ù

`

ï
a£®ê`p@¢
Î
ã
Ù
P q4tEE|ﬁpvsCz®qE&EwCpqCq`~Q &tg )w/zEu&vŁoE orzguNs/t7u&q4t
l
}
á
à
á
t7u&v
l
syä	psq/n]oEp4vQzgx{ﬁu&tuNsH&tg )w/zEu&v&qt"âs/p@w]t7||UqCp@|p%sCzu&q1t7w/pL!±sÀä	psq]t7u&v
á
à
á
EwCzQvQPﬂsCzuPq@z6z$pEpqCqﬀo&tq
p@p@uŁzPqp%wCgp%vu®p%s/oEp@w]s/oEp;pEtsC|zuEpeÊ/±s/tp@gp@uNs/q;}¡¹z&qCp@w/pvQq@¡	gEð aCe¾¸Eð ¹pQp%ﬂs/p%v&1zgw1s/oEp` ¸{Ê/±s/tp@gp@uNs/q;}¡
zPqp%wCgp%vŁQq@²Pð |be¶¡gð £{p@QPpﬂsCpv&ﬂ`n]oEp"t7w/ t7E|p$º
Í
PoE or qs/oEp,q/@t|twmq&xñw
Í
z7ﬃs/oEpx,Ezu+Po&tgvQw/zuE `s/tFtu&vs	Hz
oEoEpq	s]w
Í
ä	p@s/q%& q6pQp%sCp%vŁs/zdpoEoEp%w6zw6sCoEp<¯°
y
qCﬁgu&t7|s/o&t7uzgw6s/oEp,~Q &tg )w/zEu&vF1n]oEpvEqsCw/ﬁ&QsCzuªzº
Í
q
&qCp%vŁtq]t{vQ qC@wCx{ﬁu&tuNs1s/z{qCps|z"1p%w1xtgqCqH|ﬁx{ﬁs/q]zuS¯°
y
n]oEpYg ¹Næ »HÚS|z"Hp@wHx{tgqCq]|x$ﬁszuqC%t7| t7ws¯°
y
 q6¸Q¡%£{ê`p@¢
Î
ã
Ù
oEp%u®s/oEpzgEE|ﬁu&{@zu&qs/tuNsﬂ¤(y)»Y qe¡et7u&v¸7£Icê`p%¢
Î
ã
Ù
oEp%u,»Y q£E.¹Q#Hz7s/o®|x$ﬁs/qmt7w/p4s/oEpeHzw/|vY qHPpq	s6|x$ﬁs/q%
2.11. Search for Maximal Flavor Violation in Same-sign Tops
µ9u¾sCoEpŁx{zQvQp@|Hz76xt"Qxt7|òtzwNz| t"s/ﬁzguÈ}8Ei¢`®Ð Ñ3c%ÒﬃsCo&p@w/pdq$t"s$|ﬁptqs,zguEpduEp%¨qC%t7| t7w½¼¾À¿ÂÁÄÃ
ì
Þ

ì
ØÆÅ
oE o
zgEE|p%q6sCz®N&twC Qq) tM¼¾¿-ó
o
óöQÇÉÈ
o
öNPoEp%wCp$È
o
y
È
y
o
ðËÊfÌ8õmzw)Í* ¡¸t7u&v¬È
yHy
ðËÊfÌiÎ$t7u&vÏÊéqmsCo&p{»Ðe xt"s/wCﬁÐ Ñ/|Ò
oEp%uxÈ.ÁÑÈ
yﬂ¤
*ÒÈ
¤y
ðÔÓ}	¡±ÕÖÈ
Ù
y
8È
y
Ù
Õ×È
y8y

ì
Ø
vQp%%t)q,o&t|`z76s/oEpŁsCx$pŁs/z
á
s
à
Ø
t7u&vyo&t7|ﬁms/oEpŁsCx$pŁs/z
à
á
s
Ø

µsCo&pŁo&twCgp%vYq/@t7| t7w
ì
Þ
 qsCz)zoEpt)rsCz_t%p%q/qt7s$n2p@"t"s/wCzgu¾zw$Ú+`» tu&v_sCo&p®uEp%QsCwt7|HqC%t7| t7w
ì
Ø
q,|ﬁgogsﬃtqsCw/ﬁ )uE
qCﬁgu&t"s/EwCpms/oqCtx{p±9qu$sCzgN&t7w/ Pt7w/qﬀx{t$pmEw/zQvQ&pv$sCoEw/z&o
Ø

ß
á
ì
Ø
ß
á9á
à
Ø
sÏÙFð ã"ð
Ø
à
Ø
ß
ì
Ø
ì
Ø
ß
á9á
à
Ø
à
Ø
sÏÙFð ã"ð
O9OÚ
* 3m>%.g93%*.!		ﬀÛ73ﬂ+"-ﬂ*.-]	
N	
	C'.%¥C%l@2Q4-ﬂ		/
*.ﬂe2	k%7		
	!;1	ﬂ.ﬃﬂ 5
1ﬁ	#*.ﬂU

#i-ﬂ		/*.ﬂNB
O

D+jLÜH*.2!9j"!
l
KﬂûÝ7ûÞ2:8G5n$o8pWqsrgA'"(2
ﬀ
ﬀ	

*.#6/	!;	
*.m		
-5;*.2û
Þ
Xrû
ü
ýß
Ã
û
Ý
ý
R
Ý
ü
Å
!wqsre*.2
1t	*.#H
"
-ﬂ.ﬃ079â(		;ﬃ#1ﬂ4!;#*.
*.-		-5B
O

D+ﬃ"-ﬂﬀKàásâ(ã

!	5%2
sä
Bå
(+* 
`	ﬂ.*.-]	ﬂ
@Àæ!`
T
çHèﬃé
(+* 
`	ﬂ.*.-`:
GênwæQAB
ξ
1 10
2
 G
eV
/c
0 η
M
as
s 
of
 
200
250
3002
 G
eV
/c
0 η
M
as
s 
of
 
Allowed Expected
CDF RunII Preliminary 2/fb
) (GeV)
T
ρM(
170 180 190 200 210 220 230 240 250
) (
G
eV
)
T
pi
M
(
90
100
110
120
130
140
150
160) (
G
eV
)
T
pi
M
(
 pr
od
uc
tio
n t
hr
es
ho
ld
Tpi
W
 pro
duc
tion
 thr
esh
old
Tpi
Tpi→ρ
Forbidden Region
)-1CDF Run II Preliminary (1.9 fb
Expected Excluded Region
Excluded Region
	`Tßﬁ['/+	R/"8S@T6$22+T¯T68	+	.î.7'/au
ë
íì94/2N$%.3
D
28)N7HG!$.I67'3b+	R3"HS@T6L$%.I6t8×4=&87T68×&2I6T6t+	.3".7'/
J
DXî
ü
G#J
Dðï
ü
G 4/2N$%.3	Zñ +%7'$.3$2^""-$%4=8)F+0YT6WR^17'/ﬂ !î&+	22P$R=+%($%7+	.ÍZ
t7uPv
Ø(Ø ß
á9á
sòÙFð ã"ðﬀoEp%wCp®sCoEpŁ| tqs{&wCzQpqCq$zgx{p%q,wCzgx
á
±oPt7uEuEp%|
ì
Ø
p@QoPt7uEgpSÐ ÑgÒÀn]oEp»H¼`½zg|ﬁ| t7zwt"s/ﬁzgu¾o&tq
qCp%t7woEpvzwq/t7x{p±9qCﬁgudsCzg&qHEw/p%vQ ﬂs/p%vŁ)dE2¢ uª¸Q £ºF¤4z7>vEt"stEﬃçgp@uNs/q]t7w/p`wCpg&ﬁw/p%vdsCz{o&tp;t$&t7w]z7>qCtx$p@±qCu
|p@Qs/zu&q{}p%|ﬁpﬂs/wCzguzw`x&zuP4ﬁsCotw ÍÈè ¸7£Łê`p@¢
Î
ã"5é¡4ä	psÊ/±s/tpv)rtä	p@s;&wCzg&t7E|s	Łs/tgﬁuEŁt7|zgwCﬁsCoEx Ð ²g£7ÒFtu&v
Ì Í
Î
è ¸7£Łê`p@¢$n]oEp{vEt"stqCps4oPtq;q	s/wCzguE®qCp@uPqﬁsC)s	ŁsCz®sCo&q;qCﬁgu&t"s/EwCpgÝ6ﬁ
`,ó
ë
ðÏ¸££Łê`p@¢
Î
ã
Ù
t7u&vôÈ ð ¡gﬃð ¡¡$E2¢
p@gp@uNs/qmt7w/pepQPpﬂs/p%vz"p%w6t{&t )gwCzgEu&v®z7¸Qð geÈ¡gð |{p%p%ugsq@Hn]oEp@w/ptwCpeÑp%p@uNsqz&qCp@w/pvurvEt7s/tE&oEoª q6@zu&qCqsCp%uNs
ﬁsCo®sCoEp;&tg NgwCzgEu&v&wCpvQsCzuFEtu&vtgN¹gæ »HÚ_|ﬁx{ﬁs/qt7w/p;qp@sHzgu
`Só
ë
t7u&vsCoEpe@zEE|uE$ÈQiEw/p$¡%£$qoEz"6qﬀsCo&p;t|ﬁ|z"Hp%v
xtq/q]z7
ì
Ø
s/oŁw/p%qCp%ﬂs]s/z½ÈQ1©Hs
`Só
ë
*¶¸7£g£$ê`p%¢
Î
ã
Ù
2È
ï
£Eð |g¹Q
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